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SPECIFICATION 

TITLE OF INVENTION 
Lung-absorbed Composition 

CLAIMS 

1) An aqueous or powder lung-absorbed composition, comprising a mixture 



(A) at least one type of compound selected from the group consisting of 
proteins, peptides, and derivatives thereof, and 

(B) an aqueous solution of pH 3-4 or if a powder one that is adjustable to pH 
3-4 when dissolved in water and/or a surfactant. 

2) The lung-absorbed composition recited in claim 1, wherein insulin is 
included as a peptide. 

3) The lung-absorbed composition recited in claim 1 or claim 2, wherein 
citric acid is used to adjust the aqueous solution to pH 3-4 or if a powder it is adjusted to 
pH 3-4 when dissolved in water. 
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3. DETAILED EXPLANATION OF THE INVENTON 
Industrial Field of the Invention 

The present invention pertains to a lung-absorbed composition containing a 
protein or peptide or a derivative thereof. 

Prior Art and Problems the Invention Is to Solve 

In recent years advances in genetic recombination methods and peptide synthesis 
methods have led to the production of many biologically active peptides, proteins, and 
derivatives thereof, and peptide pharmaceuticals and protein pharmaceuticals are finding 
clinical applications. However, these peptide and proteins have very low 
biopermeability, and are easily broken down by enzymes, so methods of administering 
them to the body are limited to hypodermic injection, muscle injection, and intravenous 
injection, except for some special cases. Therefore the development of an agent that can 
be administered in a form other than injection is urgently needed in order to greatly 
expand the fields in which these new pharmaceuticals can be used in the future. 

Means for Solving the Problems 

The inventors performed diligent research regarding a configuration in which a 
protein or peptide could be administered through the lungs in a simple, effective, and fast 
manner, and as a result they discovered that when a protein or peptide or a derivative 
thereof coexisted with a surfactant such as glycocholate, or was administered together 
with a pH 3-4 aqueous solution, the protein or peptide or derivative thereof was swiftly 
absorbed into the body, and the serum concentration of the protein or peptide swiftly 
rose, and based on this knowledge they completed the present invention. 

Thus, the present invention is an aqueous or powder lung-absorbed composition, 
comprising a mixture of: 

(A) at least one type of compound selected from the group consisting of 
proteins, peptides, and. derivatives thereof, and 

(B) an aqueous solution of pH 3-4 or if a powder one that is adjustable to pH 
3-4 when dissolved in water and/or a surfactant. 

The proteins or peptides or derivatives thereof in the present invention are 
extracted from animals, synthesized, or obtained by genetic engineering methods. They 
may also be derivatives chemically derived from these. The form in which the inventive 
lung-absorbed composition is administered should be an aerosol composition including a 
protein or peptide or derivative thereof, and a dispersant or an aqueous solution and 
propellant. 

The surfactant used in the present invention should be one that does not 
negatively influence the main drug; the surfactants used in the aerosol forms of various 
pharmaceuticals can be used. Examples of suitable surfactants are sorbitan monooleate, 
glycerol monostearate, sorbitan monopalmitate, sorbitan monolaurate, sorbitan 
monolaurate polyoxyethylene, sorbitan monooleate polyoxyethylene, etc. A particularly 
desirable surfactant is sorbitan trioleate (Span 85). 

Regulators for pH 3-4 should be those that do not negatively influence the main 
drug; any pH regulator used in ordinary pharmaceutical compositions may be used, but 
citric acid buffer is particularly desirable as a pH regulator. 
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If water is used, purified water, distilled water for injections, etc. can be used. In 
this case the resulting composition is an aqueous aerosol agent. 

Here the sort of surfactant described above should be contained in the amount of 
about 0.1-5 wt%. 

Various physiologically approved gases may be used as a propellant, but preferred 
propellants are trichloromonofluoromethane, dichlorotetrafluoromethane, 
dichlorodifluoromethane, or combinations thereof. 

Effect of the Invention 

As a result of the present invention a peptide or derivative thereof in a form that is 
administered through the lungs is swiftly absorbed in the body, and serum peptide 
concentration rises rapidly. As a result, peptides can be administered without troubling 
patients or causing the pain of injection associated with administration methods limited to 
hypodermic injection, muscle injection, and intravenous injection. 

Embodiments 

Next, the present invention shall be explained in greater detail using embodimenis 
and test cases. 

Embodiment 1 

In a flow of dry nitrogen gas, human insulin 5 mg, citric acid 40.7 mg, and 
sodium citrate 4.3 mg were pulverized using an agate mortar to a size of 1-5 |im; then 
sorbitan trioleate 100 mg was added and uniformly mixed. This was put in a pressure- 
resistant container together with a 2:3 mixed solution of trichloromonofluoromethane and 
dichlorofluoromethane 6 g, and a metering spray valve was twisted on to produce an 
aerosol-type agent. 

Embodiment 2 

Human insulin 5 mg was dissolved in a pH 3 citric acid-sodium citrate buffer 
solution to make a total of 4 ml. This was put in a pressure-resistant container together 
with a 2:3 mixed solution of dichlorodifluoromethane and dichlorotetrafluoroethane 1.4 
g, and a metering spray valve was twisted on to produce an aerosol-type agent. 

Test Case 1 

An insulin solution (3U/kg) 10 |il was administered via the exposed tracheal 
incision of an anesthetized rat, and serum insulin concentration over time was measured 
using the EIA method. 

Results 

FIG. 1 shows the results. 

As shown in FIG. 1, bioavailability increased remarkably due to the presence of 
both Span 85, which is a surfactant, and glycocholate. 

Test Case 2 

A test was conducted by the method described in Test Case 1. This time insulin 
absorption by the lung was measured while varying the pH of the aqueous solution. 
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Results 

As shown in FIG. 2, bioavailability was at least three times greater when the pH 
of the administered insulin solution was 3 compared to when it was pH 7. 

However, a pH of less than 3 is an acidic solution, and damages lung tissue, so it 
is not preferred. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 compares the effect of various absorption enhancers on insulin absorption 
by the lung compared to hypodermic injection. 

FIG. 2 examines serum insulin concentration when the pH of the administered 
insulin solution is changed. 

Applicant: Taisho Pharmaceutical Co., Ltd. 
Agent: T. Kitagawa, Patent Agent 

FIG. 1. Effect of Various Absorption Enhancers on Lung Absorption of Insulin 
Bioavailability comparison (%) 



Hypodermic injection 0.3 U/kg 
Insulin pH 7 solution 3 U/kg 
+ Bactracin 1 mM 
+ NafamostatTP 13 mM 
+ Nafamostat IP 26 mM 
+ CMC 1% 
+ Gelatin 1% |§ 
+ Glycochoiate 10 mM 
+ Glycochoiate 50 mM 
+ SURFACTIN I mM 
+ SURF ACTIN lOmM 
+ Span 85 1% 
+ EDTA lOOmM 
+ Salicylate lOOmM 
Insulin pH7 solution 6 U/kg 
Insulin pH 3 solution 3 U/kg 
Aerosol 7.5 U/kg 2 cm 
Aerosol 7.5 U/kg I cm 
Aerosol + solution 3 U/kg 
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FIG. 2. Effect of pH on Serum Concentration When Insulin Is Administered 
Via the Lung 




Time (minutes) 
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